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v]x\t£ TV n^-tl-S- i D >H tb^m- '*fl*H A l^^{Smart antenna control 
system for digital TV} 

£ 1^ ^ *gr$d\] it)--g. cl^H TV ^1^5| 7l£- 

£ 2^ ^ TV ^-g- *1H ^1 

IL 4^ 5L 22] VSB 7.}^ *)H^-5l <^ uf-E}^ ^ 

£ 6£r 5. 35| *I3L Tfl^l^l ^ ^*H1# M-^"^ 

51 7^ 5L 3^1 ^ ^ ?im7]2l ^Alofli- q-Hl-^1 #4 -ir^H 

£ 8^ £ 35) rf^^s. ^IJ: zfl^l^ ^ ^oflt ^e}-^ tfxfl 

£ 9^ i 35) SNR ^ 741^7151 9J -^Hl* ^Hl 

5. lO^r 5L 251 oHflu}- ^ ^1^^-^ og /# ^ a]^#^1 ^1* iL<?l 51 
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£ ll£ 5. 22] <£3]M- S.^ *HJ^ ^M) .-M-5E. 

£ mr 11^ E^H^I ^ ofls. ^o] Jg-^- 

5L 13, £ 14^ £. 115] o>Eflt4 *i^7]2] «aj ^.o] jg.*)- 

5. 15^ £ 2^ oVtflvl 3.2}- ^ol^-^ 

£ £ 22) ^ ^ ^^-^ <*<M1 

£ 17^r £ 162) ^BllM- «<H* ^ eflBl ^#71^ 

£ 18-B- £ 162] ^ ^ ^5. ^ ^3 ^ 0 M1 «- 

£ 19^ £162] <&31M- SNR ^3 ^1^ ^#7] a] #>fl -M-S. 

£ 20^ £ 1621 ofla) ^§71 2] ^ 

5^2] ^.a^-g-ofl rfltt ^2] ^ 

101 : 9iEim- Al^efl 102 : VSB ^-S^- 

103 : 913m- ^H-f- 103-1 : *fl^ ^Ji ^# : r- 

103-2 : <?Hli4 ^ 51 ^ *H-¥- 103-3 : <?H1M- ^ ^ 

49-3 



tq;*| TV^l *ti^<i| *cH^ S^^-S. VSBCVestigial 

Side Band) <&*))^«\) <3^r ^ 3^7)^S.^\ *fl-f *H*>M", ^ 

ATSCCAdvanced Television Systems Committee)<M3E. °H 
a$^-(CEA/EIA909) ^S-tt £.2-3. «£b}*1^. 

5E*h ATI (Next Wave)*HM ^^1 ^^1^ TV°ll 3 -8-3 £-8: ^ 

71 ^^o]n £ TV *HQ-g- ^ 7)<£ SE*V 2:71 ^TlMcf. 

[^-tgol ol^J7*> ^ 71^^ ^1] 

^Hfl^l 7l#^ ^S. ^^^^^^(^1* #i>7l, JjL^ 

jSL^O.S., TVofl ^-§-^>7l ^*fl^d ^ 7}<t^9l -8-^ 

4- 

^ -s-^-^- ip}B ^^M-sf Al^Efl^. tq^l^ TV ^ Al^Efloil 

1^*>j1 ^S*-7> ^tl: *R V 4 ^fl^H t^lH TV ^7lSl ^ 

^=^i7i ci^i^ tv ^^i-g- »H Xl^^fl ^4. 

£ ^3 r}s. -E-^ ^tfl ^0-^ ^ °Ufl4 ^ f^H ^7]fil 
ol=.# ^ efl ^5. JL^^l^l -M^IM 4!Ji. ^^-i: °1» 

*H 360H <?H]4- i^-g: ^t^, ^tfl a}3l -fcl^Tfl ^#*> 

-b cl^l^ TV ^*l-g- <?Him *)H Xl^tHfl $14- 

49-4 



TV ^-8- — ^V— °>31M- *)H *l^-§: *fl^tH] ^14. 

o^^o] ^Al^-o] ^7fl^>^ ^^fM SFMV* ^-^4. 

[^cq ^ ^ *}--§-] 

^-71^ ^ ^-^-i: ^^>7l 3$ 4€- 3*1 € TV =r4l-g- 

^2io] o>Efluf sfl^^- ^ #7l ^EflM- ^l^^h 9±ilM ^ 

efl-i- ^-sfl RF ^Jl ^ ^ RF ^Jl d J:-& ^-^*}JL, ^^tt RF °l^r A 

o] Al^ofl rrf^ aV 7 ] J^s} RF ^IJlS] o]^^- 7}^^ S^*V ^ IF *1JlS. ^ 
^ ^7) %.\j*-6\)x\ %%5}±: IF ^15121 oj^g- IF o]S. ^ 

^ ^IJL^l 7>^o.S S^*V ^ 425}^ VSB 4^54, #71 VSB 

#7] VSB ^-2:^-^3 ^Jl^, 3-^3. SNR, SER^ 

*fl\t ^ ^t^^h #7l ^iL ^#^-S^Ei a]s 27i, 4^ 

^11 #3 2<d, SNR 2:7d, SER 27d, ^ ^SL# °^^\ 4l 

S <?VEflu|- ^-8: ^#*H ^>EflM- -tlss. S3" 43H*1^ 

^•71 RF °}^ *\}o] X\3L2\- IF o]S- $]o] M-^ ^o.^ ji^a] 7)JL, ^3 4 
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#7l *fl^ #7] VSB ^-S^-S-^-Ei f ^^) 1 } 7l^tH«Sl I 

<a^«>o} Aljr ^ ^^.1- #7l ^Jl ^£L# 7] # 

S- ^ 7]^^ talJH^^ ^ SS^-fr #^*Hr A J2 ^ #7l VSB 

^W-oflA^I ^-s}-5} I t-Ho]E^i4 A]^* <^«>o} ^151 ^ ^ 

J£» ^ , #7l Cf^ ^S. ^ ^iL» 7l ^ ^S. ^IJl 

7}&&3\- 4^ ^5. #3*Kr 4^^5L #Jl ^ ^#7]^, 

VSB ^-2^H I cfl °1 ^] M- *7l #JL» °J ^ ^>°> SNR ^SL* 3 

#*}JI, #7l SNR ^SL» 7} ^€ SNR 7] §^34 SNR #^*Kr 

SNR ^fi. ^%7]9\, #7l VSB 42:^-^1 ^ #33^ FEC ^SLS^-El 3^ 

°1] 2-1 (SER)* 3 i^Ka , #7l SER ^Ji* 71 SER 7l§&4 ^as}^ S ER 2 

M«Hr SNR ^#715. ^#£)fe ^3.2.3. 

#71 -yi *<?iL ^#7l^ #7l VSB ^-S^-S-^-E^ ^ 7)7]$\ 

<x°) 1 #jl« <a^^> *n#sb8: 3*Kr ^#7i^, #71 € 

A}ol^o>3. #Jr 3#*Kr ^^7lS. ^#5S|fe 3* 

#71 #S #3 ^#7l^ #71 VSB ^-2:^-3.^- Ei !§-3\- tfl^li} 7 1 *j 

tfl^^l I «a^«>o> ^tfl#-i; #|SKr ^rflSJt <£#7l<4, #71 ^tflit-i: 
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<#7] 7$3- US- &n 3#7l^ *\3L$\ ^E.*^^* 0} 

AV7I 4^ 33. ^ ^#7l^ cf^^s. 4!Jl!-^ = 

Al^^sq-^ ^>s. ^^ji o]§ ^r^tb ^ ^-i: <r41€ 41^3 ^ ^ 

«1]^(MSE)» ^JL,' ^-71 MSE^ 3-§-*H SNR-i: 3#*Kr 3* 

-^-71 SNR 42€ *r41 £3 ^^43 *)]^5}5I oll- 

* #)*H *r41€ 41 :M ^ ^ ^(MSE)-fi- #7l MSE 

SNR^- 3#*Hr 

2:3 ^il, 33 *\3L &n 3^, SNR S3 £ SER S£ 3 

^aVjz^-g- tiV^-A] Z] ^}o]7>l- ^-5}JL, <#7] VSB *H^g 

°\ ^^-4 ^ cjoflA^ SYNCLOCK ^JL** °J 3 3fl\t ^7]s)-l- 
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JSL<2}- S^i SJ^°W S^v 4*<H ^^-^ #3*Hr ^ 

^ 7fl^t5>^ E^H^, oVEflq- « 0 V*^ i2V JC^A] i*>B ^lM"^ sfl ^ 

^= ^o.E^ o]. El |u)- 3flEi ?>^H Efl^l^Ei^-, #71 -^Jl #3 

*i#SKr ^ Sfl^E^, Sjcfl AljL^ SHIM" y o V ^# ^^Kr 

£ #71 ^fl^il ^#^-i^E| AlS^^^^, ^^s. iis-^n ^ 

Jl, SNR *1iL« °^^^> *W ^1^* -M*>°} #71 <?HflM- Al^^ 

#7l ^Bfll4 ^ ^ *)H^T #7] *f|£ TgS. ^IJl^^SL 
S. ^7l^O.S. ^ ^«>0> o>Efll4 ^sHl a]-^- Al Jr ^ ^iLS] ^SJ-I- ^ 

^^« 0 v^ #^*Kr ^#7l^, #7l ^fl^il 
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^ ^S. *±3L ^ ^ <H1&1 ^#714, #7} *fl\t $2- ^-fr^rS-^Ei SNR ^M. 
» ^7]^^S <y^«>o> oVBflu}- « 0 >^S] ^SHl T}f^3L AlS^^ £ 

s)-!- &%f>}^ ^lM-^ #3*Kr SNR ^3 d\)z] ^%7\Q, ^7} 

ofle^7> ^cfl Aljr ^ i^^o) oj-^q. f-y o. S oVeH4 

^71 ^ 3£-7H ^-^^ oflei^l ^ ^ <&3]M- sflld^ ^S. ^7>5)- ^ 
-g- 4^ ^r3, ^ ^ Sl^*^: 3^ 51^-1- %^*V ^Hl:^ 

^H"^ ^H^l 41^3^ ?J°H, °13H #71$ 7]#3 A>a q V 

*Kfcfl n s.^ol o^cj-. ^-71 i*>H °J:^]M-^ ^>E11M- ^efl-g; ^^11 TV ^ 
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t)*]^ TV ^7lfe <?>^ A^S|aL f ^TtflM- *H ^l" 

S l£- -g- ^-^r TV ^"§- ^VEflq- *)H Al^Eflo] oVEfl 

14 ^E^S] 7fl^£* M-b]-^ ^, 360S <?HH4 ^ 

a^H* 1-^, -180S, -90S., OS, 90S, 180SHH Aijr £*|-«>j1, ^ 

^ a^tfl Als. °x>3l^ y o V ^ *r^€ ^3 ^ 

^l^^^--g-til(SNR), 4^ ^S. cfltb ^a.. 2^ ^ £.fKSER) ^-i: ^# 

S}d)o) ^ ( o]z]i& SNR, ^S. <QSLofl cfltV SER ^-i- 3#*|-7l iflSfH 

-tls 31*2. ^3 ^HHH 4!3L3i3, ^33.. SNR, SER 
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-Bj-^HH^r jfl^Ji* ^l^r^iLS. ^5}- i£sHj> 

£ 2^ TV =r^-g- i4B °J:tfli4 ^ t^£S 

tNlM- Al^^(iOl), VSB 4^^(102), ^ <?>EflM- 4^-^(103)3. ^ 

<£D}^ Ai^Efl(ioi)^r s. 2^1 <?>3iq- ^H«-(l03)Sl 71^1^ <a 
2*|5H ^ t^H °Jr^lM- ^^1^: ^tr^. 

VSB 4^(102)^ ^"71 ^n>H *H)l4 ^^(101)^: ^Os} VSB 

aIJlI- S^iO ^Efls. M ^, <# 7 ] VSB 4-2:^- (102)^ 

(FEC)S. ^3°!, ^^^fe VSB AGC ^il, ^-S^ I *flli HH^i, 41 # ^ 

3€ I ^ tfM^I, FECCForward Error Correction) «*fl^ HM^I ^-^ #^tr^. 

^H«.(i03)fe ^iL ^#^(103-1), ^ asfr ^ 

^(103-2), ^ ^EflM- ^ ^3 ^1^^(103-3)3. ^^i=r. 

#7l *m ^iL ^#^-(103-1)^ VSB 42^(102)3.-^ *m ^^.s-C^s. 

^iiL^, t^-f^g. 4]J<^, SNR, SER)* Sfl\i ^2^r ^ 
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*m ^^.1:4 *im <&n^ u-* ^ v *h<h-¥-( 103-2)4 tt^m- *g-u= ^ 

*)H^-(103-3)3 #^ 

ol# ^*fl ^-7) *fl^ ^#^-(101-1)^ £ 3*]- £°1 ^4 

^ #^*Hr ^ ^#71(201), A** ^IS A^t 

?i3, ^ #^*Kr ^ tJ^Jl ^#71(202), SNR SNR 2£ 

* #3*Hr ,SNR ^1^71(203), ^ SER SER 2^* #3*Hr SER 

3 #71(204)3. 

£ 3*H, A o v 7] ^IJl ^#71(201)^ ^"71 VSB 42^(102)<M #^5} 

#71(201-1)4 ^7} #3: ^ ^JL4 7] #3: 7] ^&-g- BlmSM 

31 2^ t^*Kr til 5L7l (201-2)S. t l ^€^". 

^"71 4^ ^3 AlS. ^ ^#71(202)^ ^"71 42-^(102)^1^ #^51^" f" 
51-71 ^ I *im cflolE^ S£^, ^ = ^7l ^JI^El 4^33. 

3#*Rr ^S. Tfl^l (202-1)4 ^71 A^sL ^ ^iL4 7l <g 

^€ 4f^3 *\3L ^ 7l§#* tilJE^H 4^3- #3 2^-§r #^*Hr 

til JH7l ( 202-2 )3 ^€4. 

#7] SNR ^#71(203)^ #7l 42^(102)o(H #33^ FEC <93 I 31 
olE] SE^r, €^ *7l ^^S.-¥-Bl SNR ^H* 3#*H=r SNR Til #7l (203-1)4 

^-71 SNR 3Jli4 71 ^€ SNR 7l§^ tilH^H SNR 2#* #^*Hr 
til 5171 (203-2)3. ^€4. 
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#7] SER ^#71(204)^ #7} ^2^(102)^ #^5^ FEC <Hl &| ^S.^- 
E-| SER ^J5L« 3.#*Rr. SER *jiL ^1^71(204-1)^ #7l SER ^£-5* 7l ^€ SER 
7l^&-8r al51§H SER STi-i: #3*Kr wlS7l (204-2) S. 

4*1^ TV ^71^1 AGC y o v ^£- £ 4 ^ £. 5^1- ^-cf. 
£ 421 *1<£ o]s. ^c^(AGC) HH£ VSB ^ ^(403)<M *V*1 ^ — 

^ ^El(404)» -f-sfl ^r^HrOF : Intermediate Frequency) AGC(402)£} IF 41 

-g-o} o^-g- ^H*>ji, *1<£^ AGC tilt ol-g-^M ^FH-i (401)3 JL^s|- (RF : 
Radio Frequency) *H*Kr ^^M^r. 

5^ VSB ^41 ^(503)<^H 33 IF ^Jl^- RF ^Jl^I °l^h§r »H*>fe- a o v 
a]o S a1, <& ^^Mfe 5- 5^ ^ o]^ ^H^-l- VSB 42:^(102)^1 ^«1 

*W SHIM- ^ s^H^ t.}^- o)4=j- ^H^-sl ol^ St(^, RG AGC 
*IH ^IJl, IF AGC *1H ^lS)-ir ^^H^l f £ 6 £ 7^1 i 

21 tfl<3 #3 (Band Power )°1 3= 60dbm«J ffl3 ^ ^ 

^r, -^71 RF -ilJl^l ol^ozf IF 4J:M ois.^ ^H*Rr £ 5^1 ^ °1 

- VSB ^ ^(503)°lH RF AGC A ^2:^ ^l^rfl 

^a] X) ijr -j=- ol-g-^o^ if AGC *1H RF AGC *1W ^ISL* ^ 
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IF AGC^-(502)2}- ff-ui (501)3. 

^7) IF AGC^f (502)^r <a^3^ IF AGC *1H ^IJ^l 4^ IF 

^3^, if *L:M o]s.o] ^Efl 7 > *V^1, '^M(501)fe <S3 

RF AGC »H -tl^°fl 4^ RF ^S^l °l^r* rf ^1^^ 

°1 ^*Hr #3)7} sqjE* 

^■71 ^ ^ 31 #7] (201-1) *r £ 63} ^-o] VSB 4^r(102)^^ 

Jf-af tfl<* 5£fe 7l^cfl^^ I ^llt SJ^^°> 

^^71(601)^ ^-71 <^ ^>°1^^ ^1^ #3-§: 3# 

^ ^« 7l(60 2)5. ^, #7] *\}^& ^^-71(601)^ ^7) VSB 

42^(102)3.^ tfl<*| Hi^r 7l7icfl^Sl I -tljL-t- °g ^ «>o> #)*H 

^^-71(602)3 M*Ka. ^"71 3£7K602)fe °1» ^^4- aH^W ¥*US: 

* A>ol3S i+¥<H ^^-71(602)^ #?H 4l 

SEtb, #?1 ^Jl ^1^71(201-1)^ S. 7-4 ^tfl# 

^71(701)^ ^^-71(702)* <>l4*H ^ ^r. 

^■71 ^7l(701)<Mfe VSB 4^2^(102)3^ 1-4 rfl^ HL^r 7l*l 

tfl<*o} j Alsil- og^^vo} altfltf* #J«H ^^71(702)3. #3*}:n, ^"71 
*|*7l(702)4Hfc ^"71 ^tfltf* ^^4- aWsW ¥3* * *H 
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o)^ *1H &<ls. Ji^m ^ H 6 £b £ 72] ^ 3# 

5L|JI, o>Efll4 ti 0 V^V ^ Sf^o] A]*^^ ' 

7l» f^t ^^cll °1 <LH1 -2.^-* t^j-s}^ ^-^(^^ 

#7] 4^ ^S. -tlSL 711^:71(202-1)^ £ 84 £o] 3gj= ^l^ 

-§; ol-g-^H 4^ ^S. #3 ^^.» 3t^*=K ^T, ^ ^1 ^7} 

^^(nFSYNC)^ °l-g-*H tj-f^3.7> €r*M*l nflo} ^c^^o} ^ 

ole^ £ 8<M ^.H *7l ^JUriFSYNOS.-^ 

3#*Kr E E |o] Al^i ^^-(801), ^"71 H5ll 0 J *1€^ ^^(801)4 #^4 

§*Rr ^71(802-1), ^"71 §^71(802-1)21 #^o.S^-Ei 
3«H=r ^>#^(803-l), £ ^-71 ^ ^#^-(803-1)4 ZL^H 
4^« 7fl^>*}Jl o]f ^fl-s}-^ ji^h 4^ ^fl-^(804)* °l-g-*H 4^ 3 

t-*H, ^iL 4f^S ^iLl-4 ^ = ^(gFSYNC[N])4 41^4 
^ = ^(nFSYNC)# °l-§-*}^ 3#*V°} 4^33. ^* ^#1>4. 

ole-l^l ^-f £ 8<M tifloi ST^Jl 4^ ^S. 4}3L*4 ^7l 

49-15 



-tlJL(nFSYNC) , (gFSYNC[N] )S.^ ^ 413l ^ A ^ ^S. -tl^^ Hefl^l 

^S^Hr Sefl°J *1€^ 1HW801),. #71 Be]]°J ^^-(801)^1^ 
f^s}^ oflol ^ 4 cf^ ^s.^ Hefl^l ^l€i^ <£r* ^IJL-i- -§-*V^ "n7flsl 
7l(802-l-802-n) , #7l n 7fl^ ^ 7l (802-1-802-n) 3 4 #3<*H ^t^* 
n7fl^ ^ ^#^-(803-l~803-n), ^ #7l n7fl^ ^#^(803-l~803-n)^ #^ 

4^ 33. 

#71 SNR 741^71(203-1)^ ^ 7V*1 y o v ^* ^bm^o.^. ^>-§-% v *r 5W. 

^ y <^£r 42€ *r<41 ^l^M ^ ^71^-^-^117.^ ofl&|^- ^#*>fe 

y o v ^^-S., ^70^ ^-71 74Jr<2}- Hefl^l Al^^S-^-Bi ^ ofl &| (Mean 

Square Error ; MSE) ^ * °1 MSE °l-§-*H SNR* T^^. 

¥ y J"^-8r ^-S ^ I 3H^(R_I)2}- =M -^(Decision 

constellation) 3MeKd__I)3.-¥-b1 MSE &-§- ^tr * °1 MSE SNR-§- 

£ 9^r #7]& SNR ^Ji 741^:71(203-1)^1 *J-8-3fe MSE 74l#^s4 ^ <^1* S. 

49-16 



cflolEj* 7|Al^- ^ olcj-. ojufl . ^7l(901)fe- ^€ -^7} ^IJl^ Ssflo]^ 

^(decision constellation) #43 3#*Kr «o v ^A5L ^^7l^ 

a7ln>rf C-flo]t|l- ^ olnflo^ ^J-XJ- 71(901)^ I *fl^ cfl o] (R_I ) 9\- 

^■71 #^71(902)^ #7] ##71(901)4 #^^r *fl^ * ¥#71(903)3. # 

ip^-svcf . #7i ^71003)^ en ^i(904)i- 

-Jjt S-^S. <3#¥(905)3. #^4. ^>7l 2-1-S. <a#¥(905)Tr #7l sfl*l(904) 
^^rH*>47> ?>^rHS)fe #°1 m^l € 0-°3 ^$^4. ^H, 

^•71 ¥#71(903), Hfl ^1(904), 31 <?!#¥( 905 )# ^^7le} #4. 

oH, #7l SLlrS. <£#¥(905HH m^r *\&7] ¥#71(903)3. <y^£l^ 

371 Ol^. 

ZLS^, SNR^- *}7}S>) 14 ^ ^ 

1] 

SiVR = lO - losC-^O 

^7]^, p s ^ #Jl ^°H, IS. ^fNzW^ nfl, 
Pn^r in°l2: 4^1 = Pnl mse , 
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mse .= (D_I - R_I) 

R_l~ ^rdtQ -QS- -^-o v ( received constellations) 
D_I^- ^iL -^#(decision constellations) 

#71 SERCSegment Error Rate) ^ 7)1^71 (204-1 )fe SER^: VSB 4^ 
^(102)^^ ^ ^ oflsll- ^#tbtq-. #71 SER ^Ji*f 4135.7} nfl 

J5L 2^1 tV^IM- ^ ^11^^(103-2)^ #7l 2flTi ^ ^#^(103-1)3. 

^ *flv| ^ ^, *m 2=2, ^S. #2. ^ SNR ££2. 

SER 2:2, ^ 4}Jl *<m» ^^^r°> y o v ^-i: 5L^tr4. 

51 10£ #71 <^Bflq- ^ M v ^1^^(103-2)^ °g#^ 2-°} 
JL 9X51, 5L #71 ^EflM- ^ £z[ ^H^-(103-2)^ #Afl M ^Holtq.. 

^r, ^71 <JHli4 ^ 5.^ *l]°Wl03-2)*r Jflli ^Ji ^#^(103-l)S.-^Bl 

oVtflx-f ^ *lH^-(103-3)«ll 2^^. H^, -8-71 9in^r ^ 3^ v 

103-2)^ <?>Bflu)- s.*\- ^ #7l^ ^ 5^1 7>^- ol^- *)H^M ol^-^ 

^ JL^Al^lJl ^ ^7l» 3*1*1*1^. ZL^JL M-^i, 

^51^ 7>^-cl^ ^H«-fil- ^fl^ ^7l# ^#^^.S. ^^Al^Jtq-. 
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iE^:, #71 afMYC 103-2) ^ ^Hl, 41 ^ # 

3 S^i, t}^ ^S. -ilJl ^ 2^, SNR 2^, SER 2^)# A J^ 7 -]^ 2^-*H 

^ ?l 0 j7ft x)^o S ^^^rf. 

ZislJl, #7] ^ £^ 103-2)^ ^ ^-s}-7l^ ^(before 

EQ)4 ^(before FECHM SYNCLOCK # JUNsynclock)!- 44 *ti^ ^ 

7l^ ^7]S}-# ^^«H f-s)-7la) ^-AV^; 4Al*>JL o]l- ^Xl^c}. ol^- 

olt)-. efl« I-O], ^^-71 ^IcHHfe -§-71 7> ^ #51 5^31, ^ ^2}"7l ^ 

6\)X] Oj^ Al^-ol ^145. ^717} ^#5]*1 ^2)-7l7> ^tHM^ 

51 HtfH, <LN1M- «o v ^ ^H^C 103-2) *m ^(before EQ)4 

^^(before FECHH SYNCLOCK ^] JUNsynclock)^-^ *M ^7]s>\ ^ 

a> ^a-s- ^^>aL, ^ 44 f-5}-7ll- ^H^. ^, EQ freeze -ti 

J:^ 1- SI- 71^1 7^1^ <£3Hh« ^4*1 71 7l EQ initfe 

S-Sf7ll- £1^4444 S.71 Tfl^St* ^1^17171 ^ tb ^^°14. 

^, #7l *H14 ^ 103-2) £ 114 ^°1 i<H *14 

71(1102), 4°H(1101), oKliq- n& 4£4 31 4^4 (1103), ^S. 43 
314 >i4 (1104), 4^1 43 31*1^(1105), ^ <?>314 W <H* 

314^4(1106)5. $a°.4 jgiLofl rtj-sl- fj}:EL$.lH4 iiB?WS 

^ ^314534. Cle^ 4°l-g-°14 °l"8-*>^ 5. 
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' •'(''' 

^■7} 31*1 ^3 ( 1103) ^ S.^ 

<^Eflu}^ 3^ T^S^t}. ^}JL 31*1^(1 104) *±3L *I 

^ ^il* <yA]s. ^^-5>Ji, ^-^l 2}tfl aIJ:^^ 31*1^(1105)^ sltfl ^Is^i^ 
olEflu)- « 0 Vtg-g- A-H^t}-. n^Jl, ^-71 <£3lM- y 0 V%T= 31*1 ^(1106)^ 2=1 31 
a}i^ Ttflo} ov^i^ « o v^: aU v *H, °J:3H- ^ 3L^ V *JiL» t^tb 

A. 

^71 Bl-oln](1101)^ olEflM- ^jffl *i 3 71(1102)51 AA$\ ^ ^HHl^N 

*1<?! *l*Mr ^l^rW. 

^e! sj-^t a1^ 7ll^>^ £ 12^1 sa^K 

£. 12<^1^ zvzl-oj *1<£a1;tV-8t Q^°)^- 2:7^1 4^ *r 5^ ^^S-H , ^ 

°l*Kll0lH^ ^SZL^nJ^ ^ 0^4. 

t}-g-£: £ 12^H AV-g-^ ^^rl-^ 4^-4 ^£4. 
Agc_set_cnt^ 5L3-4*<H ^ *)H^« i*j*l?l^l ^Jisq^ *1<3 

aRVoIji, Ant_set_cntfe <£3lM- ^o) ^£^1 ±.SLS\±r *1<£ 

Amol4. Scan_set_cnt^r ^S^l *Jjr^.g- ^#^cfl ^iLSl^r *1<2 

^molji, Rx_set_cnt^ ^ 7 l7} ^^^c-11 ^s\^ x]<£*\&°}^. Con_set_cnt 
S# ^^-7} ^#£lfe^l aI^aI^-o] jl, rescan_set_cnt^ ^{S.^ 

^£ ^til^dl ^£_S\±r *l^Al7iol4. 

n^JL, L_en^ EfoH(noi)o]lA^ z|z}-£l ^^^7^ ^^-i-g- <£3^ a] 
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^, S. 12°1H #^1"* 2,71 #31 1201 ol ^, -4 

t^je. ol^. ^] jl^aI 71^31 ^ _8-£l^ *]^l#(L_en=Agc_set_cnt)°l ^1 

#(#31 1202), #7fl 1203, #31 1204^Hfe ^€ #31M- 

^5)^31 Al^l;(Ant_set_cnt)^- 7]^jl, #31 1205, #31 1206^1 *\ 

±r °m ^l^S.^-Ei ^JL*I^^- ^#*>^^1 ^-2-^1^ *l<£Al#(Scan_set_cnt)^S: 7} 

t^tf. ZL^Jl uH, #31 1207°lH 7l #31^ ^^-i: s.¥ 

^l3.*>^ o}u]5l-# #31 1208^1^ #Elli4 ^-71 #31 12033. 

^-71 #31 1207°lH aj-^-l: S.^ ^ 

^£l# #31 1209, #31 12100)1 ^^]7l7> ^*Rr3l ilLS}^ 

^^^l#(Rx_set_cnt) ^r, *}^°] 4^3^ *1*b§- #31 1211, #31 

1212^1^ s£ ^1±7} ^-M^l ^^-Sl^r *l#X|#(Con_set_cnt)-§; 7]&c 

^4. #31 1213^1^ #7l€ #^sl# #31 1214, #31 1215«1M*r;*fl 

S.^ 4^^- ^tij^^tll ^^Sl^ ^l<gAl#(rescan_set_cnt)-i: 714^^. 

AJ-71 #Eflu}- i?J ^^71(1102)^ #Hfli4 103-2)^1 ^H7l 

3.*), £ 13, £ 14*11 ^s] Jl#513 S.^l*>31 ^cf. ^, #7l #Efluj- 

^ ^al 71(1102)^ ^ ^iLQ S^iK^f, ^ *}f^ 

3. -tlJl ^ SNR 3^, SER 2^)» ^^^H 5L^ V ^-3-33: 3H 

olnfl, # 7 1 5L 12 tfl^l £ 14°^ A o V ?l #Eflu(- ^ 71(1102)^1 *)H *\ 
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VH^ ■■ 

cnt_rst^ 1^ sflfi 31*1^ (1103)* ^7]$^. 

Cntfe <?KflM- sfl^i fto^. 

cnt_en^ 1<& ov^u}. sflE} ? >o. E ^ 31*1^3(1103)21 ^R^* *l-8-^=h 
Max_pw_rst^ 1^ ^tfl ^ 313 31*1 i^U 1105)* ^7}s[^. 
Max_pw_en^ 1^ ™fi ^tfl^lJ: 31*1^(1105) &3 -g^tf. 

Offset_cnt_en^ 1<£ nfl <£3lM- wj-^xSJ- 31*1^1(1106) ^-§- 

Max_cnt_set_en^r 1<& ^'fl^i #3 31*1 1105) 
31*1^(1106)^ 2|cfl a]^ OV3M ^ S.^ sL^lsm *\-%-& 

track_en^r 1^ ^ 3c 3-4*^ ^ oHfluf. * 0 V*j= ^3z|-*j,§- 

Al^V^s- Sl-g-^. 

Ant_bwfe sfl^^iK^, SNR, SER)» <£D}^ y oH^ ^ ^H^» 

Agc.fz^ 1^ «11 ^lM- S.^ ^ *>^°1^-^H-^(AGC)» ^ &<L£- 
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Rescanfe 1«J *H «o v ^ 31 3]SM VSB 4^(102)* 2:71 

£ 15^ ^-71 «?>Efluj- « 0 >^=5L^ 31 <H ,J M 103-2)5} ^El4^1- 

1. ^ois-^ol^ ^o. S jL^Al^4(^7jl 1501, #31 1502). 

2. ^VBim y o v ^* 3605. =r4l ^J27} ^3)*Kr*l« ^<^*14(^ 
31 1503 ^*1 #31 1508). 

3. ^41 41317V ^3l*Hr IHMM^ 36051 Sl^i^l^ ^tfl a]s 
&n a oH^ S^WC^l 1509 vflxl #31 i5i4). 

4. ^tfl a] J: ^t&W S.*tffc * olEllM- ^^4^^ Xl^-tW^l 1515 
^H*l #31 1519). 

5. *m ^ iL#*l ^ ^-^7} ^St}:7}» #*1^K#X1 1519). 

6. ^ -M7> l-^}# 31 ^3-4^ 1 #3l£] #4t3r 
4(^31 1520, #711 1521). 

*V#, oVEfluf « 0 V^ 3H^-(103-3)fe *im^iL ^#^(103-1)3.-^ *fl 

^iL(^r, ^IJL^*], 4#^S ^ISl^, SNR ^f-)* ^^^M ^ 5. 

2= ^Bflu]-7> nfl-f ##^. c^q. Sfl#n].-i- 3l^ u% , s.^ ^ 7 fl£] oV^u} sfl 

fitt* 7>^ afl^ ^3 ^^^S £ 

^M", ^>^u}.7> ^7fl SE^r, ^^7flSl o>El]M- 3fl#^; 7^-* JloiH 
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<L3. ^ ^ ^iiH ^^}^ *im ^oii qi-§-^- 

1 ^"7] <?Hlu|- ^ ^o] «.(i03-3)^ £ 164 

^5-1 ^#7] (1601), i=H^3. ^#71(1602), SNR ^ 

^#71(1603), °flei ^^-71(1604), ^ <£i]M *H ^31^(1605)3. 

#3^3 oflal ^#71(1601)^ #71 *fll 3 #^-(103-1)3.^ 

it f7l^is ^J^^> ^^lM- y <H^ i4€- ^i^ ^jisl ^ 

1 «o v ^ ^iL-I- ^3 3 £-71 (1604)3. #3^4. 

£ 18£r ^-7] rf^ t^s. ^3 ofl&l ^ #7] (1602)^1 ^oMl 

-H, nf^s. Al^^a^^ ^e^#7l(1602)^ sfl^Ji 3 #^-(103-l)3- te i 

E^ Al^^^^it ^7l^jO S «a^^-o> oKflu|- « 0 V^tol ^.Sj-ofl 4= Cf^ 

3°1 ^*>^ tV ^ d Al^] ^O.^. 7l Jl ^ Al^^^O] ^7>"5>^ til 

AlTfl °>Efl4 ^ « 0 H^ -§-^^14. &3 ^7l^O.S. <?> 
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£ 19^ ^-71 SNR ^3 ofl &l ^#71(1603)^ #xfl a o v 7 ] SNR ^ 

3 413 ^#71(1603)^ ^iL ^t^f (103-1)5. ^3 SNR ^iL# ^713 o.S ^ 

3*3-0} oVBfluf £SHI <4-E- 4^ 3 5 ^Sfl- <?> 

41* t"^, °J:^i4 ^^-g- ^131 y oH^5 n SNRol ^7}^ 

^Jit 4| el 3 71 (1604)5. #3^4. 

^-7l€ £ 17 xfl*l £ 19°fl A i ^3 4leV^#7l^] <^1# ^ 
^4H^ *>^M1 *fl9l€ *r 5d*r 41 e] ^#71^1 ^-g-oi 7l-^s>q-. se 

£ 20£ ^-71 oflel ^^-71(1604)51 #Afl Aj- 7 1 
^^-71(1604)^ ^4^1 ^3 oflal ^#71(1601-1603)5^ 9K11M- ^^-» 1 £ 

3 <?V3M ^4}-° 5 *1H 33 ^-^-5 ^€4. 

^■71 ofle^ ^£-71(1604)41 ¥3€ 41e^ ^ ^ ^ 

#7l ofle^ 3^-71(1604)51 7HHV ^2}-^^- 
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^, ^BfluJ- 1^ sf^AK^, track_en°l i<g nfl)i=. o>Eflu|- ^ 5.^ 

track_en°l l<aj ^)rr ¥3^}. °11 , *r41 ^3K^r, SNR 

o]i4 SER £-3- ant_b\Hl ^ <?HM ^ ^-fr ^ 5^. 

lr<H, °J3]uf ^ SL^^ if ^Al^Efl7> ^£1^1 ^ ^7> 

^7} °>31M- a^]^ o>^o.^ 

o]E]^Y ^tV-fr ^VEflul- ^}o] X\^o) 3# «oM*}7l W ^3 °1 

NOAPfe <£3]M- ^3 ^5*1 HJ-^^l 2] D 1M. 

^m^s. ^7] 4^4^°lHTr ^ A>ol^ 3.711 *H 145.7!) ^s>jl 

4. 

l^^r 71^-^o.S c]^-CEA/EIA909 fMC^H ^H^l #40^: 

^-Br VSB/OFDM ^r^l7l -gr<>Hl 7>^€r}cf. 
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0 l#°fl*14 qo) ^. ^ofl 4^ tq*i^ tv ^>H. *KllM- *H ^1^ 

3J«*. i4§ ^Eflu}- ^c^ofl n 2}-^^ 5LsV2]-^4 ^3 

tt^lM- firi 9X^. 

Ir^fl, ^oUa^ AGC-1- ^ jil^bH -tl^^l 2)^2. ^ 

y o v ^ 3#*fl\H^-. ^, ^-M^l AGC ^£-3.^-B| A]Jr 3.711- 

S.^ *)H ^€ 4 s ^(One-Chip)^7> -g- 

4^1, 7l^^l ^HH 7l7fl^ vfl-g-^.s. t^sl^r ^3°1 
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^$hi t^. 
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; ' f~' 

1] 

<?Ufl4- ^olAlJl^l £}S}<*| <>Him-!r 2:'^*><^ *r4Hl ^fluf- ^ 

#7l <?>Bl]i4 Al^^fl; 

ic}E ©Hflq. Al^en-^ Jf-sfl ^5]fe RF ^2. # ^ RF -tU^* ^-^*} 
al, ^^5)^ RF o]s. ^ Aljrofl rcj-e}- Aj. 7 ] RF ^3L2) o^-fc ^o_S. 

2^*v ^ if ^iJis. ^^V^ -n-M^; 

^V^-^-S. s^tl ^ ^-a*V^ vsb 4St-; 

#7l VSB ^-S^-ofl^i #^3^ #7l VSB 4^tSt^ #J-3i3, 4f^3. 
*Ul#3, SNR, SER^J- ^ *fl\i ^J5L» *Hlg ^ #7] 

^"71 ^fl^ ^M. 3 #^3.^-3 A] 2. 23, 4^ 3 3. -*}Jl ^ 23, 

SNR 23, SER 23, g 4]Jl 3^ ^3-« ^ oVEflt} « 0 v%> 

* ^IM- *)H ^23 #^^>J1, IzV ^oflAlfe 4>7l RF z\]6\ X] 

trfe}- o>EflM- ^ 3-8: ^HJ-2.3 

^ 4^1^ tv *H4-g- ^tflM- *12.^. 

2] 

*o i $a<H^. #7i ^3. ^M-t 
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" ^"71 VSB 4^^^ 7l^tfl^Sl I Al Jl» <$n^*} # 

n 5gJi* ^#*>JL, ^"71 ^3 ^^.1- 71 ^31 ^ .71 ti]iil§> 

^■7] VSB 42:-^-^^ I ^JE= ^71 ^Jr* ^ t}^ ^ 

3. ^Jl ^Sl* ^#§>i, ^-71 t}^ ^S. 4lJL ^J±« 71 -^^^ Cf^ 

^ 4131 ^ 7l§^4 cf^ ^s. #^*Rr t=H^S ^lJ: 

^ 3#7l<4, 

^"71 VSB 42^°1H 42^1 I ^H^M" ^7l Al^l- Sl^^- 0 > SNR ^ 

ill- ^t^lJl, #7l SNR ^iL* 71 SNR 7l§&4 t^H^H SNR STd^ # 
^*Rr SNR % JfcL ^#71^, 

<#7] VSB #^5l^ FEC ^ ^iLS-^-El ^% ^l^(SER)* 

^^\JL, #7) SER 71 SER 7l^^4 ul57*H SER S7d^ #^*Kr 

SNR ^M. ^#7lS. ^Sl^ ?A^r Sfrfe TV ^-g- ^lM- 

I^t 1 * 3] 

>D 2 *H1 olo^, -# 7 ) #3 ^Ji ^#71^ 

^71 VSB ^ tfl^o]u(. 7l7^cfl^5l I «a^^> *\]^& 

■I: 3*Rr ^^7lfi} ( 

715L ^ t)7-M TV -=r4l-§- <&3|q- *\}o] X\2z*&. 
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4] 

*ll 2 %H1 ^7} *±2L ^ %2L ^#7l^r 

^"71 VSB ^if-S-^z] ^ cfl^om 7l^cfl^£l I 9j^o> ^cfl 

7\3, ^^tt r]^^ TV ^-g- <>HM *IH 

I^t 1 * 5] 

*H 2 %H] 5a*H-H, ^-7] 4^ 35. ^ ^ ^Ji ^#7]^ 

3^ ^ TV ^]-g- *IH 

6] 

*ll 2 *<H #7] t}f- ^S. 4]JL #3 ^JiL ^#71^ 

^-i: 4#3^ ^Ji* 3* ^3-2-5. *>*r 3*1 if. TV ^1 

-§- *)H *)^%. 

[3^* 7] 

*ll 2 %H1 ^o^, -^7] SNR 

^ ^Jii ^fi— ^71 *±3L2\- H^o]^ Al^^S}^ ^= ^ 

§*>jl on ^ ^-g-g. *|*H ^Al^ Al^o] ^ ^ oilsKMSE)* ^} 
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P O 



al, A oM MSE^-g- 3-8-*H SNR* 3#*Kr 3* ^^-S. SKr i^lH TV ^-§- 
8] 

2 %H1 &<>H. -*7l SNR 
*}o$ Aijro} sg-g- ^ <Hlei(MSE)# ^*}al, ^-71 MSESr-i- SNR-8: 

9] 

#7] ^ #^3^ ^IJl ^ 2:^ 3g Ji, 4# ^S. ^Jl 

*m ^ii, SNR ^ ^iL, ^ SER S# *jiL-& ^3-^-3. °JrBflu(- 

4^*}al, ^-71 VSB ^-S^-S] *fl%t ^7] 2] ^1^4 ^ t=H]^ SYNCLOCK 4} 
^o} *fl%£ ^7} 9] 3^7) ^*Kr 3* TV 

^-g- o>Efli4 »H 

10] 

*fl i %H1 sa^i, « 0 >^ aaj- Tin ^fe 

17} ^-tl«>Jl, ^A]JT7} ^7fl*>^ <£l\M ^M^i^ 4^41- 
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TV ^-tl-g- i^H °>3|t+ Al^Bfl. 

11] . 

#7i *rm ^ ^#-?-^bi *im ^ 3 a.* <sn^o\ 

#7l *I<3 <$X\S- 7l#*Hr aiJe. e^l^al-, 

S. £}^r TV ^-tl-g- i*l-H 91 *H 

12] 

^1 i %H1 xl"<H>H . 

#7l *fl^iL tJ-f^S. ^H, SNR 7-1 

^.•i- <y^^"0> 0>Eflu|- »H >^#*H #7l iDfl 0> E flu|. Al^BflO. S 

«oH l ^3 ^H^-l- c-l 5L^-^ ^-g- ^io £ ^ d^]^ xv ^Al-g. ad} 

49-33 



13^8- 13] 

^^lM- "J"^ ^sHl 4^5. ^Is^i^ ^^o] ^sj-i- ^lM-^ 

^ "o v ^# #^*Rr 4^ ^S. ^l3L ^3 ^3 <Hl&i ^#7l^ ( 

A oM « ^M. 3 #^5.-^*1 SNR ^71 ^^.s. °t]^^> a 0 v%i= 

#3*}^ SNR ^ ^#71^, 

^HJ°-3. ^ t^]ig TV ^-8- °>BflM- *H a]^. 

14] 

all 13 %H1 SJM^, 

<H *o V ^L5. ^-fr ^0.5. *Rr ^^1^ TV ^-g- o>tflu}- 
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[51 11 



£!2fi5| or S 




-180 -90 0 90 180 
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[5. 2] 



VSB RF 101 




Optimal VSB RF 



102 



VSB 

(Analog front-end, demodulator, FEC) 



r 



-r \ 



AGC 82 



103-1* 



Demod 
output 
I- channel 
data 



Phase 
tracker 
output 
I-channel 
data 



FEC 
error 



Transport 
packets 



W\ 
(201) 


(202) 


SNR 
(203) 


SER 
(204) 





k||<H£!£ 



403-3 



403-2 



103 
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IF 

RF o|<= 



I 23: 



I qo| E j 



il_= _-7| <__: 



FEC_e| 
I qo|ef 



_E =7| ai± 



FEC 



201-1 



2-2.23) 



201 

4- 



201-2 



<__:_je| 

7|£_> 



12 

7| 



_!_l_!af__7j 



i ._ 

202-1 
<L 



23) 7j^7| 



2.2:23) 
»j_ 



202-2 



22:25) 

7|g& 



Calculate correlation during fsync 

203-1 
J- 



ui 

_> 

7| 



cisgs 

2S.23) 
22 



SNR 

_M 7jAf 7 | 



202 



SNRSM 



SNR 



203- 



SNR7|e ft 



Calculate SNR during fsync 

_______ 

L 



HI 
H 
7| 



SNR22 



SER 
__i 7^7| 



203 



SERSS 



204-2 



SER7ie a 



HI 

_i 

7| 



SER_i_ 



204 
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f 



4) 



401 



402 



403 



tuner 




IF AGC 




VSB Rx 
Chip 







Delayed AGC 




[£ 5] 
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IS. 6] 

601 .602 







I £!£°J *ett 




23 









IS. 7] 

701 702 







1 
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IS. 8] 



nFSYNC gFSYNC[N] 



TRAIN 
.Sequence. 
Generator. 



input 



801 



802-1 



802-2 

4 




803-1 
-4- 



803-2 

-A 



INT 



804 

-4- 



Normalized 
ghost 
power 
calculator 



802-n 



803-n 
-4- 



INT 



[5= 9] 



Received 
Field sync 
or 

I- ch annel data(R_I) 

Train sequencer 
or 

Decision constellations(D JL) 
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[-E 10] 



SER2C 



Nsynclo ck before EQ a 
Nsyncloc k before FEC 



103 

-I 



-2 



s&t *il<H¥ 



i Soft control i 
! interface j 

i -j- i 



EQ_jreeze "n 



EQ_jnit 



Track_en 



Ant_bw 



Agc_fz 



rescan 



L_en 
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[5L 11] 



SER22 



1102- 



1101- - 



Cnt_rst 



Cnt 




Cnt 



.en 



Max_pw_rst 



Max_pw_en 
Offset_cnt_en 



-1103 



T 



-1104 



Max_cnt_set_en 



I 



-1105 



-1106 



Track_en 
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[£ 12] 
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[51 13] 



Q start ^ 



1301* 



Init 

max_pw_rst=l; 
max_pTr__en=0; 
max_cnt_en=0; 
cnt_en=0; 
cnt_rst=l; 
offset_cnt_en~0; 
track_en=0; 
agc_fz=l; 
rescan=0; 



offset cnt__en 

maiL_pw_rst=0; 
max_pK_en=0; 
max_cnt_en=0; 

cnt_en=0; 

cnt_rst=0; 
offset_cnt_en=l; 
track_en=0; 

agc_fz=l; 

rescan=0; 



1305 



Check 
Len,pw__con 

max_pw_rst=0; 
max_pw_en=0; 
max_cnt_en=0; 
cnt_en=0; 
cnt_rst= 0; 
offset_cnt_en=0; 
track_en=0; 
agc_fz=l; 
rescan=0; 



^Signal detect 13 04 




Rescan 

max_pw_rst=l; 
max_pw_en= 0; 
max_cnt_en=0; 
cnt_en=0; 
cnt_rst=l; 
offset_cnt_en=0; 
track__en=0; 
agc_fz=l; 
rescan=l: 




1306 



Check 
Len,pw_con 

maz_pw_rst=0; 
max_pw_en=0; 
max_cnt_en=l; 
cnt_en=0; 
cnt_rst=l; 
of/set_cnt_en=0; 
track_en=0; 
agc_fz=0; 
rescan=0; 



max_pw_rst=0; 
max_pw_en=0; 
max_cnt_en=l; 
cnt_en=0; 
cnt_rst=l; 
otf set_cn t_en= 0; 
track__en=l; 
agc_fz=0; 
rescan=0; 
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I L 

Check 
cnt_en 

max_pw_rst=0; 
max__pw_en=0; 
max_cnt_en=0; 

cnt_en=l; 

enters t=0; 
offset_cnt_en=l; 
track_en=0; 

agc_Jz=l; 

rescan=0; 



0 



1401 

L—L 

Check 
I_en,cnt 

max_pw_xst=0; 
max_pnr_en=l; 
majc__cnt_en=0; 
cnt_en-0; 
cnt_rst=0; 
oflset_cnt_en=0; 
track__en=0; 
agc_fz=l; 
rescan=0; 




Power scan 



49-45 




49-46 



[£ 16] 



s£ 



1602- , 



1601 


g§7| 



0J51 9671 



SNRSM 



1603- 



.OJB) g§7| 



1604 



1605 



°Hr|L[ 



Ant_bw 
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ghost_d 



ghost_diff HM)5 
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